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Field of the Invention 

The present invention relates to articles for containment and management of liquid spill* i and particu- 
,ar.y to articles for containment, removal and recovery of liquid spills encountered .n a manufacture 
5 environment. 

Ba ckground of the Invention 

A variety of materials, delivered in numerous configurations, have been used for the management of 
,o liauiS so is in manufacturing environments. These materials include granular absorbents, sheet and roll 
goods and boom configurations consisting of a casing filled with particulate sorbent products such as > ctay. 
£ chopped corn cobs, or chopped microfibrous materia.s. Severa. types.of sorbent 
typicaMy used at location because no one sorbent product is adaptable to the many sp.H s.tuat.ons 

, s ° nC ^^ a Z?^ZZZs have been the principa, materia, used for spill management 
activ^ ^^^ environment. Clay particles were preferred because they were .economical. 

Sab le o^rbTng both oil or water based spills, easily applied to a spill and readily adaptable to a vane y 
orations suVas spills on irregular surfaces or in minima, clearance situations (i.e.. 
soite of these advantages, clay particles have disadvantages in that they are eas.ly tracked to locat.ons 

20 Sacent the spm site and the cleanup operation is labor intensive, requiring brooms, shovels, dustpans and 

3 ^:L^Z"T^s has been declining with the introduction of "dimensioned™ 
articles i e sheets or rolls of sorbent materials or booms consisting of porous cas.ngs wh.ch are filed w,th 
fo^g^ ar sorbent materia.s. Dimensioned sorbent articles offer the convenience of easy P'^ement the 
aSmv to deliver a larger mass of sorbent materia, to the spill site in a smaller volume than would be 
r2,2ei wUh loose materials, less mess than loose granular materia.s and a cleanup that ,s cons.derab.y 
less labor intensive than with loose granular materials. 

ThV iqu d holding capacity of sorbent articles used in spill management activit.es .s an .mportant factor 
in the se e ^ion of sorbent articles as it is desirable to contain, remove and recover spilled l.qu.ds us.ng the 
minimum amount of sorbent materia.. Equally important, however, is the rate at which the sorben i article 
plckHp or sorbs the liquid spill- Rapid, high capacity pickup of a liquid spill provdes .mproved safety and 
Ser Productivity in a manufacturing environment by reducing exposure to the spill and the t.me requ.red 

for spin ^^Jj^^, et a( , discloses a sauS a 9 e-shaped .iquid-absorbing article which includes 
within' a porous fabric, fine, fibrous particles of flash spun po.yethy.ene optionally parties ; of foamed 
organic polymer, and an effective amount of a wetting agent. The article .s capable of absorb.ng o..s or 
aQueousliouidsinamountsequaltoatleastsixtimestheweightofthepartic.es. 

US Pat No 4 792.399 (Haney et. al.) describes a liquid collecting and retaining dev.ce cons.st.ng of a 
tubular triangular shaped casing of a material which is permeable to liquids, which is part.al ily fried w.th a 
matena. mat coLts and retains .iquids passing through the casing, and which is incapab.e of .tse.f pass.ng 

thr °U 9 S tt ?ar S No 9 '4 840 734 (Johnson) discloses a product for absorbing liquid leaks and spills which 
includes at least one closed cell with a cell wall permeable to liquid. An inorganic, inert absorbent .s 
enclosed within the cell. Liquid contacting the product will pass through the cell wall and w.ll be absorbed 
45 by the absorbent. A process for absorbing liquid leaks and spills is also prov.ded. 

5 Y u s pat No 4 775 473 (Johnson et. al.) describes an absorbent article suitable for the absorpt.on of 
aqueous as well as oleaginous liquids such as metal cutting fluids, hydraulic fluids, oils 
absorbent article is a spunlaced materia, sleeve closed at both ends and filled w.th an .nherent,y flameproof 
particulate material, such as particulate Cay material, having a certain particle size range. The spun laced 
so materia, is liquid permeable, oleophilic and hydrophi.ic. The spunlaced matenal also has a hqu.c I w ck ng 
US that is at least equal to that ol the particulate clay material contained w.th.n the sleeve. Preferred 
spunlaced materials are woodpu.p.'polyester- spunlaced materials having a woodpulp-rich face and a 
oolvester-rich lace. The polyester-rich face is situated contiguous to the particulate absorbent mater.aL 

US Pat No 4 659 478 (StapeHeld) discloses an oil absorbing member and method wh.ch mcludes an 

ss elongate tubular member filled with a highly absorbent particulate material ol capillary nature hav.ng a 
wicking action. The tubular member is closed at each end and can be arranged around a mach.ne tool base 
as a continuous absorbing member. 
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in addition to the above referenced patents, there are a number of commercally ava,lable sp.l 
containment and recovery articles. For example. 3M Company. St. Paul. MN. sells a famriy of l.qu.d sorben 
S designed to contain, and recover liquid spiUs. These artic.es. which are based on sorben 
microfibrous materials, include sheet goods for wiping and final cleanup opera tons. p..lows des.gned for 
5 " ermediate quantity liquid recovery, and booms, consisting of chopped microf.brous matenals conta.ned 
w thin an elongate casing having a substantially circu.ar cross-section, which are used to conta.n and 
Tecdver larger volume spills. These materials are described, for example. ,n 3M product bullet.n 
"Maintenance Sorbents" No. 70-0704-0625-4(227.5) DPI. 

, 0 Summary of the Invention 

The present invention provides a liquid sorbent article comprising at least two contiguous layers formed 
from a single sheet, said layers being joined at a fold in said sheet and being intermittently releasably 

bonded together. prefergb|y contajns a , , east four , ayers . so that the article can be converted into 

alternative sorbent configurations by releasing the intermittent bonds and unfolding the structure. The 
sorbent article preferably comprises microfibrous sheet materials which may conta.n sorbent part.cula e 
material. Preferably, the sorbent article has a substantially rectangular shaped cross-secfon w.th a w.dth to 
height ratio of about 10:1 to about 1:1 and is capable of sorbing at least seven times its own we.ght of hght 
20 mineral oil over a period of 1 20 minutes. . ■ - 

P^ferably. the liquid sorbent article has a sorbency ratio. SR. that can be predicted for the article such 

that : 

25 SR - \frfV (C l • C 2 H- C 3 W) 
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where 

SR is the sorbency ratio in grams liquid sorbed per gram sorbent; - 

T is the time in minutes for sorption: 

V is the viscosity in centipoise of the fluid being sorbed: 

H is the height in centimeters of the sorbent article; 

W is the width of the sorbent article; 

C 1 is a constant dependent on the permeability of the sorbent article; 

C 2 is a geometric constant dependent on the height of the sorbent article; and 

C 3 is a geometric constant dependent on the width of the sorbent article. 
The constants for a specific sorbent article can be readily determined by testing for the sorbency rate of 
various thicknesses, e.g.. three or more configurations, of sorbent material. 

It has been found that for a given weight of a material, thinner sorbent material sorbs lower v.scosrty 
fluids more rapidly and thicker sorbent material" sorbs higher viscosity fluids more rapidly. To overcome the 
need for maintaining various thicknesses of sorbent material for sorption of various viscosity fluids, .t has 
been found that the folded sorbent article of the invention can be provided for sorption of various v.scos.ty 
fluids the folded configurations being suitable for higher viscosity fluids and the unfolded conjurations 
being suitable for lower viscosity fluids. Thus, supply inventories necessary for optimum fluid sorption 
efficiency can generally be substantially reduced. 

The form of the equation is determined by calculating slopes of sorbency ratio versus time and fluid 
viscosity holding the other variables constant. Once the form of the equation is determined, the coefficients, 
were determined from the multiple regression of sorbency versus 

3 /t/y 



55 versus the other variables. 
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Brief Description of the Drawings 

FIG. 1 is a perspective view of a four layer sorbent article according to the present invention. 
FIG. 2 is a perspective view of the article of FIG. 1 partially opened. 
5 FIG. 3 is a schematic representation of a sheet material useful for preparing the sorbent articles of the 

present invention. 

FIG. 4 is a perspective view of a four layer sorbent article according to the present invention prepared 
from the material shown in FIG. 3. 

FIG. 5 is a perspective view of a three layer sorbent article of the present invention. 
jo FIG. 6 is a perspective view of another three layer sorbent article of the present invention. 
FIG. 7 is a perspective view of a six layer sorbent article of the present invention. 
FIG. 8 is a perspective view of an eight layer sorbent article of the present invention. 



Detailed Description of the Invention 
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It has surprisingly been discovered that a significant improvement in the rate of liquid uptake and the 
holding capacity of a sorbent article can be achieved by providing an appropriate configuration of the 
sorbent material to the liquid spill based on the viscosity of the liquid to be sorbed and sorption time. The 
impact of the shape of the sorbent article on the sorbency rate and holding capacity is especially evident 
20 with sorbent microfibrous sheet materials. 

The sorbent articles of the present invention can be fabricated from sorbent sheet materials by folding 
the sheet materials to form layers and maintaining them in the layered configuration by intermittent 
releasable bonds. Preferably, the sorbent articles have a rectangular cross-section with a width to height 
ratio of about 10:1 to 1:1. more preferably about 5:1 to 3:1. 
25 FIG. 1 shows a four-layer folded construction of a sorbent article of the present invention having a "W M 
fold configuration. Sorbent article 10 is formed from microfibrous sheet material 2 which is folded along a 
central longitudinal fold 5 and two outer longitudinal folds 6 which run parallel to the central fold. The three 
folds cooperate to define two outer quadrants 7 and two central quadrants 8. An intermittent pattern 4 of a 
hot melt adhesive, for example, is applied between faces of adjacent outer and central quadrants of the 
30 microfibrous web and similarly an intermittent pattern 3 of hot melt adhesive is applied between faces of 
adjacent central quadrants to stabilize the layered microfibrous sheet material in a boom configuration which 
has a width to height ratio of about 3:1 or greater. 

FIG. 2 shows a four-layer article similar to article 10 of Figure 1 except that stabilization between the 
central faces of the "W" configuration by hot melt adhesive pattern 3 has been broken by opening the 
35 boom along the central fold 5 to form an article 20. Article 20 has approximately twice the surface area and 
half the height of article 10. 

FIG. 3 shows an alternative configuration of microfibrous sheet material 30 used to prepare the sorbent 
articles of the present invention. In this configuration, the microfibrous web 31 has a porous scrim facing 
material 32 coextensively attached to one face of the web, central longitudinal fold line 33 and outer 
40 longitudinal fold lines 34 which run parallel to central fold line 33. 

FIG. 4 is an alternative four-layer fold construction 40 having a configuration which, when made using a 
material such as that shown in FIG. 3, has a casing-like cover 41. To produce this configuration, outer 
quadrants 7 of microfibrous sheet material 30 are folded inwardly, i.e.. toward the face of the material not 
having the scrim, along outer longitudinal fold lines 34 to form minor folds followed by folding the sheet 
as again, along central fold line 33 to form a major fold, to produce the configuration shown. The sorbent 
article is stabilized in the folded configuration by application of an intermittent pattern 42 of. for example, 
hot melt adhesive applied to adjacent scrim covered interior faces 43 of the folded structure. The use of a 
single stabilizing adhesive pattern affords a faster assembly for the articles of the invention while still 
providing the latitude of multiple sorptive body configurations. Optionally, two intermittent patterns of 
\ 50 adhesive 44 may be applied to the interior, non-scrim covered face 45 of the microfibrous sheet material 

prior to folding along the central fold line 33 to provide additional stabilization for the article when it is 
opened to form a two-layer configuration. 
f. FIG. 5 shows a three-layer folded article 50 which has a "Z" configuration. Microfibrous sheet material 

t has folds 51 to form outer layers 53 and inner layer 54. The configuration is stabilized by intermittent 

> 55 bonding 52. 

j£ FIG. 6 shows an alternative three-layer sorbent article 60 having a "G" configuration. Microfibrous sheet 

f material has folds 61. 61' to form outer layers 64 and inner layer 63. This configuration can be stabilized by 

| a single intermittent pattern 62 of hot melt adhesive. 
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FIG 7 shows a six-layer sorbent article 70. Micropores sheet material has olds 71 to form 
internee toyers 72. folds 73 to form interna, layers 74 and fold I 75 to form outer layer 76. this 
configuration being stabilized by an intermittent pattern 79 of hot melt adhes.ve. 

HQ 8 shows an eight-layer sorbent article 80. Microporous sheet matena. has folds ^ I to _form 
< intermediate layers 82 folds 83 lo form interjacent layers 84. folds 85 to form internal layers 86 and I fold 87 
o IZ ^ 1 faye M this configuration being stabilized by an intermittent pattern 89 of hot meU adhes^ 
TS ol the present invention can be formed from any sorbent sheet matena. which can be 
folded ^ and efeasably bonded. Such sheet materia, include, for example, nonwoven webs such as 
m ^fibrous shermmerTand wood pu.p based webs which are wel.known to those skilled in the art. 
10 ^e^T^Xslxl^L are preferab.y formed from sorbent microfibrous sheet matenas. 
W parti^rnStt.own^icrofitrous materials. Such materials are 

-Suoerfine Thermoplastic Fibers." Industrial Engineenng Chemistry, vol. 48. pp. 1342 et seq. (i9S>b). or m 
Report No. 4364. Naval Research Laboratories. May 25. 1954. "Manufacture of Superfine ^Organ.c Fibers 
by ^an Wente. A.. Boone. CD., and Fluharty. E.L. are preferred for use in the sorbent art.cles of the present 

15 inVe More preferably the articles of the present invention are formed from melt blown microfibrous materials 
cJSS^T^^^f applied or incorporated by direct addition of the surfactant to the molten 
3£T^££££^ based on these materials are suitable for use on either o, or w*er based 
SL Such materials having surfactant incorporated in the fiber are descnbed .n U.S. Pat. No. 4.933.229 

on flnslev et al ) which is incorporated herein by reference. 

20 ' Ztl preferably, the articles of the invention are formed from melt blown ^erwetj j£J JJJJ 
microfiber microwebs and crimped bulking staple fibers as descnbed ,n U.S. Patent No. 4.813.948 (Insley) 

^ZT^tXtTi, preparing the microfibrous sheet ma.e rials 
?5 limited to polyolefins such as polyethylene and polypropylene . and polyesters such as ^thy eoe 
leTephthaU). The microfibrous sheet materials are preferable based on polyethylene, polypropylene, or 

b ' en o!ht mattr^tch as UV stabilizers, dyes, pigments, etc. can also be incorporated directly into the 
melt S Serofibrous sheet materials during the melt blowing process by blending the additive w,th the 

30 ^^S 0 of^^nt invention which are formed from melt blown microfibrous materials typically have 
«.,ffiHe Lenoth even when saturated with oil or an aqueous based liquid, that an outer lacng .s not 
S^tTSlriiS;. An optional outer lacing may. however, be provided by applying a senm 
mate fal for^xampte to the microfibrous sheet material prior to folding to improve the appearance of the 
as oSSStJS Produce a more durable article. This can be accomplished by collects the melt 

" b own "crofr 0 us e lterla. directly on the facing or alternatively bonding the facing to 

material by using an intermittent adhesive pattern or pin bond laminating the malenals ^ther Facing 
material 2n also" be applied to the microfibrous sheet materia, as a coating for example, latex, at a level 
which does not substantially affect the sorbency of the microfibrous sheet material. _ „ 

40 VrZ materials suitable for use in the preparation of the articles of the present mvent.on preferab.y 
have a datively open structure, such as obtainable with a nonwoven fabrics or open weave woven fabrics^ 
so that £ readi.y penetrated by both oil and aqueous based fluids. Additionally suitable scrim 

ma terials are preferab.y chemically inert. Particular* preferred scrim materials inc.ude spunbond nonwoven 

T ^S^p fabrics such as 0 5 oz yd* CELESTRA. available from Fiberweb North America. Inc. 
polyprop ^^ZZ^^Z'*^ lof providing releasable bonds are suitable for use in preparing 
the sorbent artic le of the present invention. Suitable bonding means inc.ude. but are not limited to. hot melt 
or Ve su^ sensttLe adheres, pressure sensitive tape pads, ultrasonic welding, pin bond-g o, mechani- 
cal bonding devices. Bonding of the folded sorbent article by means of an intermittent pattern of hot melt 

so Rtoa^ess'ofThe' method of bonding, it is important that the area of the microfibrous sheet materia, 
contact byTh T stabilization means be minimized so as to not negatively impact on the sorbency rate and 
nqu d holding capacity of the finished artic.e. Additional, the bonding means should be select such that 
Sent layers of the microfibrous sheet material can.be unfolded without imparting s.gn.Hcant damage ^ to 
fhTmic onbrous sheet ma.eria.. Preferab.y. the. area of the microfibrous sheet materia, contacted by .he 

55 bonding means does no, exceed about 5%. more preferab.y about 1% most pre.erab.y about OA 

The sorbent articles of the present invention have excellent conformably, allowing them to .readily 
adapt to changes in surtace contour. This feature is particularly important in .iquid containment situations 
Se the liqu* cou.d f.ow under a sorben, article as a result of the artic.e bridging undu.at.ons m surface 
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contour rather than following the contour. Generally speaking, the conformability of the sorbent articles of 
the present invention is superior to the conformability of most commercially available sorbent articles having 
a boom-like configuration such as described in U.S. Pat. No. 4.840,734 and U.S. Pat. No. 4,792.399. 

The conformability of the sorbent articles of the present invention readily allows the sorbent article to be 

5 formed into a variety of shapes to facilitate delivery of the articles from a delivery pack. For example, the 
sorbent article can be readily formed into a roll or fan-fold shape and placed in a dispenser box or 
container. In use. the desired length of sorbent article is simply unrolled or unfolded from the delivery pack 
and cut off. Alternatively, the roll or fan-fold could be perforated at regular intervals to provide convenient 
lengths. These delivery options stand in contrast to commercially available sorbent articles which are 

w . provided in a limited selection of lengths and widths. The limited size selection offered with most 
commercially available sorbent products can result in under utilization of the sorbent capacity of the article 
when a minimal spill situation is contained with a oversized sorbent article. 

It has also become increasing more beneficial in spill management to separate the liquid spill material 
from the sorbent material or article so as to allow reuse of the fluid, segregation of the fluid for subsequent 

J5 recovery operations and minimization of fluids in a landfill site. Separation or recovery is frequently 
accomplished by passing the fluid saturated sorbent articles through squeeze rollers. This technique is not 
suitable for use with most sorbent articles comprising porous casings filled with loose sorbent particulate 
materials. The squeezing action forces the loose particulates toward the end of the casing opposite the 
- squeeze roller, rupturing the casing and scattering the sorbent particles. In contrast, the squeeze recovery 

20 process works very effectively with the sorbent articles of the present invention because the articles have a 
unified structure. 

EXAMPLES 1-5 



25 A melt blown microfiber web was prepared according to U.S. Pat. No. 4.933,229 (Insley et al.) with 
average fiber diameter of 6-8 urn, a basis weight of 300 g/m 2 and contained 8% by weight TRITON X-1 00, 
nonionic surfactant available from Rohm and Haas Company. The web was divellicated into microwebs 
which were then incorporated into a melt blown microfiber carrier web according to U.S. Patent No. 
4.813,948 (Insley). The carrier web contained 8% by weight TRITON X-100 surfactant as taught in U.S. Pat. 

30 No. 4,933.229 and 30% by weight of the microwebs. The sheet material had a basis weight of 244 gmm 2 , a 
density of 0.018 govern 2 , a solidity of 2% and a thickness of 0.8 cm. The sheet material was formed into 
five sorbent articles, each having a cross-sectional area of 25 cm 2 , a length of 20 cm and weight of 
approximately 25 g. The constants for the material for the Sorbency Ratio formula were C 1 = 10.22. C 2 = 
0:61 and C 3 = 0.11. 

35 In Example 1, the sheet was configured as in FIG. 2 and had a width to height ratio of 24:1. In Example 
2, the sheet was configured as in FIG. 5 and had a width to height ratio of 9:1. In Example 3. the sheet was 
configured as in FIG. 4 and had a width to height ratio of 4:1. In Example 4, the sheet was configured as in 
FIG. 7 and had a width to height ratio of 2:1. In Example 5. the sheet was configured as in FIG. 8 and had a 
width to height ratio of 1:1. 

40 Sorbency ratios for each of the various configurations were determined by placing two parallel rows of 
sorbent articles in a shallow pan with a dam at each end of the rows to create a central reservoir area in 
which the test liquid was maintained at about 0.32 cm depth for the duration of the test, i.e., until all articles 
were fully saturated. The sorbent articles were removed from the pan at the indicated times for weight 
determinations and subsequently returned to the pan to complete the test. 

45 Sorbency Ratio (SR) is calculated as follows: 



SR = saturated weight - original weight 
so original weight 

Sorbency ratios are reported in Tables 1-7. 

Test liquids having various viscosities were used. Viscosities were determined according to ASTM Test 
55 Method 02983-87 at 25 • C using a Brookfield viscometer Type LVT. The test liquids included 

(a) MOBILMET S-1 22 cutting fluid (viscosity 0.5 cp. available from Mobil Oil Co.), 

(b) Aircraft hydraulic oil #15 (viscosity 14.1 cp. available from Texaco Refining and Marketing. Inc.). 

(c) KLEAROL light mineral oil. Type NF, light (viscosity 17.5 cp. available from Witco Corp.). 
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(d) TEXATHERM 46 hydraulic fluid (viscosity 72 cp, available from Texaco Refining and Marketing, Inc.), 

(e) DELVAC 1200 motor oil (viscosity 200 cp. available from Mobil Oil Corp.), 

(f) MOBILUBE 630 Lubricating oil (viscosity 540 cp. available from Mobil Oil Corp.), and 

(g) Multigear Lubricant EP SAE 85-140 (viscosity 820 cp, available from Texaco Refining and Marketing, 
5 Inc.). 

TABLE 1 



CUTTING FLUID SORBENCY RATIO 


Example 


Time (min.) 


5 


10 


30 


60 


120 


480 


1a 


7.2 


15.8 


18.4 


18.9 


19.8 


19.6 


2a 


8.2 


13.4 


17.0 


17.6 


17.9 


17.8 


3a 


5.6 


11.9 


15.4 


14.3 


15.4 


15.3 



HYDRAULIC OIL SORBENCY RATIO 


Example 


Time (min.) 


5 


10 


30 


60' 


120 


lb 


5.2 




9.3 


11.9 


16.7 


3b 


7.0 




12.0 




14.1 


4b 


7.0 




11.8 







TABLE 3 
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MINERAL OIL SORBENCY RATIO 


Example 


Time (min.) 


5 


1 0 


30 


60 


120 


480 


1440 


ic 


3.0 


3.3 


7.0 


10.8 


14.5 


16.5 


16.4 


2c 


3.8 


6.0 


10.3 


14.5 


15.3 


15.9 


15.6 


3c 


4.6 


6.8 


10.7 


13.4 


14.2 


14.9 


14.5 


4c 


3.8 


7.0 


9.9 


11.6 


12.2 


12.8 


12.6 


5c 


4.2 


6.2 


8.1 


9.8 


10.9 


11.5 


11.3 



45 

TABLE 4 
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HYDRAULIC FLUID SORBENCY RATIO 


Example 


Time (min.) 


120 


480 


1440 


id 


6.8 : 


16.5 


17.7 


3d 


7-6 






4d:' 


8,6 
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TABLE 5 



MOTOR OIL SORBENCY RATIO 


Example* 


Time (min.) 


120 


480 


1440 


2880 


4320 


8640 


1e 


4.5 


9.1 


17.8 








2e 


5.6 


10.1 


15.6 


16.3 


16.8. 




3e 


6.6 


11.4 


14.4 


15.1 


16.8 




4e 


6.1 


10.1 


13.0 


13.7 


13.4 




5e 


5.7 


7.8 


10.4 


11.2 


10.6 





TABLE 6 



LUBRICATING OIL SORBENCY RATIO 


Example 


Time (min.) 


120 


480 


1440 


2880 


4320 


8640 


1f . 


4.7 


8.2 


10.9 








3f 


4.5 


8.3 


13.2 








4f 


5.3 


10.0 











TABLE 7 



MULTIGEAR LUBRICATING SORBENCY RATIO 



Example 



19 

29 

3g 



Time (min.) 



120 



3.3 
,3.6 
3.4 
3.9 
2.9 



480 



5.8 
6.3 
6.6 
7.3 
7.4 



1440 



7.9 
8.7 
9.0 
9.5 
8.5 



2880 



11.2 
12.2 
13.0 
12.8 
9.0 



4320 



13.1 
14.6 
14.3 
13.2 
10.2 



8640 



17.9 
16.2 
15.0 
13.7 
11.0 



As can be seen from the data in Tables 1-7. sorbent articles having fewer layers sorb lower viscosity 
fluids faster, while sorbent articles having a greater number of layers sorb higher viscosity fluids faster. 
Thus, one can readily select the number of layers for most efficient sorbency for a fluid w.th known 
viscosity and time using the Sorbency Ratio formula. 

EXAMPLES 6-7 

In Example 6. sheet material was prepared as in Example 1. folded as shown in FIG. 4 and lightly 
tacked at 15 cm intervals near the outer longitudinal fold lines to stabilize the folds. In Example 7. sheet 
material was prepared as in Example 1, folded as shown in FIG. 1 and lightly tacked at 15 cm intervals near 
the outer longitudinal fold lines to stabilize the folds. Each article was 2.3 cm high, 12 cm wide, and 
weighed about 32 g. Each sorbent article was tested for sorbency ratio (a) in its folded state, (b) partially 
folded state (FIG. 2) and (c) unfolded to form a single layer. Sorbency ratios were determined by placing 
the test article in a pan containing approximately 1.25cm (0.5 in.) KLEAROL light mineral oil NF (viscosity 
17.5 cps) removing the article from the pan at the indicated times and weighing the partially saturated 
article'. Sorbency Ratio (SR) is calculated as in Examples 1-5. The results are set forth in Table 8. 
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TABLE 8 



70 



75 



20 



25 



SORBENCY RATIO 



Example, 


Time (min.) 


10 


30 


60 


6a 


6.0 


11.5 


12.4 


6b 


4.8 


9.8 


11.3 


6c 


4.3 


6.4 


7.9 


7a 


6.9 


12.6 


12.6 


7b 


5.7 


7.9 


10.6 


7c 


4.0 


5.8 


7.2 



The data In Tab.e 8 demonstrates that for periods of time up to 60 minutes, sorb.nl sheet materia, 
configured as in FIG. 1 and FIG. 4 perform comparably. 

EXAMPLE 8 

andlightly «^«J^*^ < ££££ is materia? lor the sorbency ratio formu.a were C< = 
-T5 = " 0 05 E? c , ^sorSnt article was tested tor sorbency ralio (a) in its folded state , (b). 
I' ? imJrt S-te (FIG 2) and (c) unfolded to form a single layer. Sorbency ratios were determined as n 
part.al.y foldec st«t , (TO. Q and (c) u o ^ g ^ -fEXATHERM 46 hydraul.c 

LTd ^ - ^scosity 200 cps). The resu.ts are set forth in Tables 9-H. 

30 TABLE 9 



35 



40 



MINERAL OIL SORBENCY RATIO 


Example 


Time (hours) 






.5 


1 


2 


4 


8 


24 


48 


8a 
8b 
8c 


1.8 
2.9 
5.7 


3.1 
5.0 
8.4 . 


3.9 
6.3 
8.8 


5.9 
8.0 
8.9 


8.3 
9.1 
8.9 


9.8 
9.8 
8.9 


10.5 
10.1 
9.1 



TABLE 10 



45 



50 



HYDRAULIC FLUID SORBENCY RATIO 


Example 


Time (hours) 






1 


2 


4 


8 


24 


48 


72 


8a 
8b 
80 


1.2 
3.0 
3.7 


1.9 
4.2 
5.1 


2.7 
5.1 
7.4 


3.5 
6.4 
8.2 


5.8 
8.5 
8.5 


9.6 
9.5 
8.9 


10.2 
9.5 
8.6 



55 
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TABLE 11 



MOTOR OIL SORBENCY RATIO 


Ex. 


Time (hours) 


1 


2 


4 


8 


24 


48 


72 


| 96 


129 


144 


8a 


0.7 


1.1 


1.5 


2.2 


3.8 


6.3 


7.8 


9.4 


10.9 


11.3 


8b 


1.2 


2.2 


3.0 


4.0 


6.7 


10.1 


10.3 


10.6 


10.8 


10.9 


8c 


1.8 


3.7 


4.6 


6.4 


8.9 


9.2 


9.2 


9.4 


9.6 


9.6 



15 



As can be seen from the data in Tables 9. 10 and 11, the folded product of the invention more 
efficiently sorbs more viscous fluid while the unfolded product more efficiently, sorbs less viscous fluid. This 
can most clearly be seen at about one day sorption time. 

EXAMPLE 9 



20 



25 



A latex-bonded wood pulp web (SORBEX S-72, available from Matarah Industries. Milwaukee, Wl.) 
which had a basis weight of 172 g m 2 , a bulk density of 0.071 g em 3 and a solidity of 6%. was folded to 
form a four layer configuration as shown in FIG. 4 and lightly tacked as in Example 6 to stablilize the folded 
configuration. Each article was 2 cm high, 12 cm wide, and weighed about 40 g. Each sorbent article was 
tested for oil sorbency (a) in its folded state, (b) partially folded state (FIG. 2) and (c) unfolded to form a 
single layer. The constants for this material for the Sorbency Ratio formula were C 1 = 6.74. C 2 = 0 and C' 
= 0.11. Oil sorbency was determined as in Examples 6 and 7 except the fluids tested were KLEAROL light 
mineral oil (viscosity 17.5 cps), TEXATHERM 46 hydraulic fluid (viscosity 72 cps) and DELVAC 1200 motor 
oil (viscosity 200 cps). The results are set forth in Tables 12-14. 



TABLE 12 



30 



35 



Example 



MINERAL OIL SORBENCY RATIO 



Time (hours) 





.5 


1 


2 


4 


5 


24 


48 


9a 


4.0 


6.0 


6.7 


5.2 


11.2 


13.1 


13.7 


9b 


6.9 


10.4 


11.0 


11.5 


12.1 


12.4 


12.6 


9c 


8.1 


9.6 


9.7 


9.7 


9.5 


9.9 


10.1 



40 



TABLE 13 



45 



50 



HYDRAULIC FLUID SORBENCY RATIO 


Example 


Time (hours) 


1 


2 


4 


8 


24 


48 


72 


9a 


1.8 


2.7 


3.5 


5.7 


. 5.3 




12.0 


12.7 


9b 


3.9 


5.4 


7.7 


11.7 


12.2 




12.3 


12.3 


9c 


5.6 


8.5 


10.5 


10.9 


1 1.1 




11.2 


11.1 
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TABLE 14 
MOTOR OIL SORBENCY RATIO 

Time (hours) 



5 EX. 


1 


2. 


_4 




_8 


24 




48 




9a 


1. 


2 


2. 


0 


2. 


8 


4.4 


6. 


5 


8. 


7 


9b 


2. 


0 


3. 


5 


5. 


2 


7.5 


11. 


7 


13. 


5. 


9c 


2. 


4 


4. 


1 


7. 


2 


11.5 


11- 


9 


12. 


2 


70 
























As can be 


seen 


from 


the 


data 


in 


Tables 


12. 13 


and 


14, 


the 



72 96 129 144 

11.3 12.5 13.6 14.4 

13.8 14.0 14.1 14.1 

12.3 12.4 12.3 12.5 



can most clearly be seen at about one day sorption time. . - . 

Various modifications and alterations of this invention will become apparent to those skilled in the art 
75 without departing from the scope of the invention. . 

Claims 

1. A liquid sorbent article comprising at least two contiguous layers formed from a single sheet, said 
20 layers being joined at a fold in said sheet and being intermittently releasably bonded together. 

2. The sorbent article of claim 1 wherehin said article contains at least four layers. 

3. The sorbent article of claim 1 or 2, wherein said article comprises melt blown microfibrous sheet 
25 materials. 

4. The sorbent article of any one of claims 1 to 3. wherein said article further comprises sorbent 
particulate material or microfiber microwebs or surfactant. 

30 5. The sorbent article according to any one of claims 1 to 3, wherein said article has a width to height 
ratio of about 10:1 to about 1:1. . 

6. The sorbent article according to any one of claims 1 to 5. wherein said article is capable of sorbing at 
least seven times its own weight of a light mineral oil over a period of 120 minutes. 

The liquid sorbent article of any one of claims 1 to 6. wherein said article has a orbency ration, SR. 
such that 



35 



-jo 



SR - vYl/V (0 - C* H- W) 



where 

SR is the sorbency ratio in grams liquid sorbed per gram sorbent; 

T is the time in minutes for sorption of a given weight of liquid: 

V is the viscosity in centipoise of the fluid being sorbed; 

H is the height in centimeters of the sorbent article; 

so W is the width of the sorbent article; 

C- is a constant dependent on the permeability; 

C 2 is a geometric constant dependent on the height of the sorbent article; and 

C 3 is a geometric constant dependent on the width of the sorbent article. 

55 8. The sorbent article according to any one of claims 1 to 7, wherein at least an outer portion of said 
article further comprises an outer facing. 
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9. The sorbent article according to any one of claims 1 to 8. wherein said intermittent releasable bondino it 

is by hot melt or pressure-sensitive adhesive, pressure sensitive tape, ultrasonic welding, pin bondino i 

or mechanical bonding. 2; 

5 10. The sorbent article according to any one of claims 1 to 9, wherein the area of said sheet contacted said 

bonding does not exceed about 5 %. .V 
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